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What is claimed : 

1 . A method of automated classification of different types of sheeting materials on road 
signs comprising: 

providing a database of known retroreflectivity values associated with a plurality 
of colors for each of a plurality of different sheeting types; 

identifying a road sign in at least a portion of at least one image frame; 

determining at least one color associated with the road sign; 

determining a retroreflectivity value for the at least one color associated with the 
road sign; and 

making an automated comparison of the retroreflectivity values for the at least 
one color with the known retroreflectivity values in the database to classify a sheeting 
material of the road sign as one of the plurahty of different sheeting types. 

2. The method of claim 1 wherein all of the steps are performed by a computer processing 
system. 

3. The method of claim 1 wherein the step of identifying the road sign further comprises: 

filtering out any road sign exhibiting a gross failure of a sheeting material of the 
road sign. 

4. The method of claim 1 wherein the database includes at least one retroreflectivity value 
associated with a boundary of a range of retroreflectivity values for each of the plurality of colors 
for each of the plurahty of different sheeting types. 

5. The method of claim 1 wherein the at least one color associated with the road sign 
includes a foreground color and a background color. 
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6. The method of claim 5 wherein a retroreflectivity value is determined and the automated 
comparison is made first for the background color and then for the foreground color if a 
comparison of the background color does not isolate a unique value in the database for each 
sheeting type, 

7. The method of claim 6 wherein the step of making the automated comparison further 
comprises: 

comparing the sheeting type indicated for the foreground color with the sheeting 
type indicated for the background color; 

if the sheeting types are the same, using the sheeting type as the sheeting type for 
the road sign; and 

if the sheeting types are different, analyzing the image of road sign to account for 
potential variations in the retroreflectivity values for each of the foreground color and 
background color in order to resolve a single sheeting type for the road sign, 

8. The method of claim 7 wherein the sheeting type of the lighter of the foreground and 
background color is weighted more heavily in determining the sheeting type for the road sign. 

9. The method of claim 1 wherein the steps of identifying a road sign, determining at least 
one color associated with the road sign and determining a retroreflectivity value for the at least 
one color associated with the road sign are performed as an automated process based on a 
plurality of image and measurements recorded for road signs disposed along a roadway. 

1 0. The method of claim 9 wherein the automated process comprises: 

using a light source to illuminate an area that includes at least one road sign as the 
light source is traversed along the roadway; 

collecting a plurality of light intensity measurements with at least one intensity 

sensor; 
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collecting a plurality of color images with at least one color camera directed to 
cover a field of view which includes at least a portion of the area illuminated by the light 
source; and 

using a computer processing system to determine at least one color associated 
with the road sign and a retroreflectivity value for the at least one color associated with 
the road sign based on the plurality of color images and the plurality of light intensity 
measurements. 

1 1 . The method of claim 1 0 wherein the light source is strobed as the light source is traversed 
along the roadway and the step of collecting the plurality of light intensity measurements is 
synchronized to the strobing of the hght source. 

12. The method of claim 10 further comprising: 

creating a characterization profile for the light source, the characterization profile 
including an array of known luminance values of reflections of the light source; and 

utilizing the characterization profile for the light source as part of determining the 
at least one retroreflectivity value for that road sign. 

13. The method of claim 12 wherein the array of known luminance values of reflection 
comprises reflected intensity values for the light source over a range of colors and reflected 
intensity values over a range of relative angles between the light source and the reflective 
surface. 

14. The method of claim 14 further comprising: 

collecting locational information for each of the plurality of light intensity 
measurements; 

using the computer processing system and the locational information to determine 
a coordinate location for each road sign; and, 
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utilizing the characterization profile for the Hght source and the coordinate 
location as part of determining the at least one retroreflectivity value for that road sign, 

1 5 . The method of claim 1 0 further comprising: 

creating a characterization profile for the intensity sensor, the characterization 
profile including an array of intensity values of reflections measured for a known light 
source; and 

utilizing the characterization profile for the intensity sensor as part of determining 
the at least one retroreflectivity value for that road sign. 

1 6. The method of claim 1 0 wherein each Hght intensity measurement comprises a frame of 
pixel intensity values and a plurality of road signs are present in at least one of the light intensity 
measurements. 

17. The method of claim 10 wherein the step of collecting a plurality of light intensity 
measurements is accomphshed without targeting a particular road sign. 

18. The method of claim 10 wherein the hght source is mounted on a vehicle that traverses 
the roadway at speeds approximately equal to posted speed limits for the roadway. 

19. The method of claim 1 0 further comprising: 

providing a characterization profile for the hght source^ the characterization 
profile including an array of known luminance values associated with reflections of the 
light source; 

providing a characterization profile for the intensity sensor, the characterization 
profile including an array of intensity values measured for reflections of a known hght 
source; and 
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collecting locational information for at least each of the plurality of hght intensity 
measurements, 

wherein the step of using the computer processing system to determine the at least 
one color associated with the road sign and the retroreflectivity value for the at least one 
color associated with the road sign includes: 

identifying a portion of at least one light intensity measurement associated 
with the road sign; 

utihzing the locational information to determine a location of the Ught 
source for that Ught intensity measurement and a location of that road sign; 

utilizing at least one of the plurality of color images to identify at least one 
color associated with that road sign; 

utilizing the characterization profile of the hght source and the 
characterization profile for the intensity sensor to determine a luminance value 
associated with the portion of that hght intensity measurement associated with 
that road sign based on the location of the Ught source for that light intensity 
measurement, the location of that road sign and one color associated with that 
road sign; and 

converting the luminance value to a retroreflectivity value for the one 

color. 

20. The method of claim 19 wherein each Ught intensity measurement comprises a frame of 
pixel intensity values and wherein the step of identifying the portion of at least one light intensity 
measurement is accomphshed by analyzing at least one of the color images to determine the 
presence of a road sign in a portion of the color image and correlating the portion of the color 
image to a corresponding hght intensity measurement to identify the portion of the frame of pixel 
intensity values associated with that road sign. 

21 . A system for acquiring information to classify sheeting types of road signs disposed 
along a roadway comprising: 
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a vehicle having: 

at least one high output Hght source; 
at least one intensity sensor; 
at least one color camera; 
a positioning system; and 

a control system operably connected to the Ught source, intensity sensor, 
color camera and positioning system such that the intensity sensor, color camera 
and positioning system record information associated with an area that includes at 
least one road sign as the vehicle traverses along the roadway in response to 
repeated illumination of the area by the Ught source; and 
a computer processing system that utilizes the recorded information to determine 
at least one color associated with the road sign and a retroreflectivity value for the at least 
one color associated with the road sign and compare the retroreflectivity values with at 
least one known retroreflectivity value in a database of known retroreflectivity values 
associated with a plurality of colors for each of a plurality of different sheeting types to 
classify a sheeting material of the road sign as one of the plurality of different sheeting 
types. 

22. The system of claim 21 further wherein the vehicle further comprises: 

a laser scanning system that records distance information including at least a 
distance between the vehicle and each road sign, 

wherein the computer processing system utilizes the distance information to 
determine a normal vector for a face of the road sign. 



23. The system of claim 21 wherein the at least one high output light source comprises at 
least two strobe hghts arranged to alternatively illuminate the area at an effective strobe rate of at 
least one flash per second. 
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24. The system of claim 2 1 wherein the at least one intensity sensor comprises a black and 
white camera, 

25 . The system of claim 2 1 wherein the at least one color camera comprises a pair of digital 
color cameras mounted on the vehicle to generate stereoscopic images of the area. 

26. The system of claim 21 wherein the positioning system comprises a global positioning 
system. 

27. The system of claim 2 1 wherein at least a portion of the control system is implemented 
using the computer processing system. 

28. A system for automated determination of sheeting types for reflective surfaces disposed 

along a roadway comprising: 

means for storing a set of known retroreflectivity values associated with a 
plurality of colors for each of a plurality of different sheeting types; 

means for identifying a road sign in at least a portion of at least one image frame; 

means for determining at least one color associated with the road sign; 

means for determining a retroreflectivity value for the at least one color associated 
with the road sign; and 

means for comparing the retroreflectivity values for the at least color with the 
known retroreflectivity values in the database to classify a sheeting material of the road 
sign as one of the pluraUty of different sheeting types. 

29. A method for the determination of road sign sheeting type comprising: 

creating a reference database containing at least one manufacturing standard 
retroreflectivity value for each of the plurality color for each of a plurahty of 
commercially available road sign sheeting materials; 

acquiring retroflectivity values for at least one color for a road sign; 
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comparing the acquired retroreflectivity values with the reference database using a 

computer processor; and 

assigning a road sign sheeting type to the road sign in response to the comparison. 

30. A method for classifying target objects having one of a pluraUty of types of reflective 
sheeting material according to sheeting type comprising: 

identifying target objects in a videostream by isolating a portion of at least one 
videoframe containing a target object; 

assigning a set of color values to each of a plurality of colors on the target object; 
calculating the retroreflectivity for each color value of the target object; 
comparing the retroreflectivity values with a database of standard retroreflectivity 
values; and 

classifying a sheeting type of the target object based on the comparison. 
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